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(57) ABSTRACT 

Lovastatin, pravastatin, simvastatin, mevastatin, derivatives 
and analogs thereof are known as HMG-CoA reductase 
inhibitors and are used as antihypercholesterolemic agents. 
The majority of them are produced by fermentation using 
microorganisms of different species identi?ed as species 
belonging to Aspergillus, Monascus, Nocardia, 
Amycolatopsis, Mucor or Penicillium genus, and some are 
obtained by treating the fermentation products using the 
methods of chemical synthesis for example simvastatin. 
This invention relates to the novel method for the acylation 
of sterically hindered alcohols Which is applicable in the 
process for the preparation of simvastatin and derivatives 
thereof. 

10 Claims, No Drawings 
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PROCESS FOR THE PREPARATION OF 
SIMVASTATIN AND ANALOGS THEREOF 

FIELD OF THE INVENTION 

This invention relates to a novel process for the acylation 
of sterically hindered alcohols Which is one of the crucial 
steps in the process for the preparation of simvastatin and 
derivatives thereof as Well as other related HMG-CoA 
reductase inhibitors. More particularly, this invention relates 
to a novel acylation process Which is applicable in the 
preparation of simvastatin and derivatives thereof from 
alcohols of formula I (R representing a protective group). 

R0 O 

HO 

// 

BACKGROUND OF THE INVENTION 

Lovastatin, pravastatin, simvastatin, mevastatin, 
atorvastatin, derivatives and analogs thereof are knoWn as 
HMG-CoA reductase inhibitors and are used as antihyper 
cholesterolemic agents. The majority of them are produced 
by fermentation using microorganisms of different species 
identi?ed as species belonging to Aspergillus, Monascus, 
Nocardia, Amycolatopsis, Mucor or Penicillium genus, 
some are obtained by treating the fermentation products 
using the methods of chemical synthesis (simvastatin) or 
they are the products of total chemical synthesis. 

In the literature several processes for the preparation of 
simvastatin are knoWn Which are mainly based on one of the 
tWo folloWing basic principles. 
A process of direct methylation of the 2-(S) 

methylbutyryloXy side chain of lovastatin is disclosed in 
US. Pat. No. 4,582,915. That process is based on direct 
methylation of the 2-(S)-methylbutyryloXy side chain of 
lovastatin using a methyl alkyl amide and a methyl halide in 
a single step. The described process has certain disadvan 
tages: the loW level of conversion in the C-methylation step, 
loW temperatures (-70 to —15° C.) required for the reaction 
to be carried out and a number of undesired side reactions of 
methylation occurring at other sites of the molecule as Well 
as using of butyl lithium Which produces an eXplosive 
reaction With Water and is highly pyrogen at higher concen 
trations. With minor modi?cations the yields in the methy 
lation step may be improved, hoWever, the total yields 
remain relatively low. US. Pat. No. 4,820,850 discloses a 
process for methylation of the 2-(S)-methylbutyryloX side 
chain of lovastatin using a single charge of amide base and 
alkyl halide. The process disclosed therein involves siX 
steps; despite the fact that the level of conversion is high in 
the methylation step, the process is not economical. 

The second basic principle is de-esteri?cation of the 
2-methylbutyrate side chain of lovastatin and 
re-esteri?cation Wherein the desired 2,2-dimethylbutyrate 
(simvastatin) is formed. US. Pat. No. 4,444,784 discloses a 
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2 
process Which comprises de-esteri?cation of the 
2-methylbutyrate side chain of lovastatin, protection of the 
4-hydroXy group on the pyranone ring With t-butyldimethyl 
chlorosilane, re-esteri?cation With 2,2-dimethylbutyryl 
chloride and deprotection of the 4-hydroXy group. The 
reaction of re-esteri?cation as described in the eXample is 
hoWever very sloW and requires 18 to 36 hours and a high 
temperature of 100° C., and the yields are very loW. In 
addition, the reaction leads to a number of side products 
Which are formed during the reaction since a protecting 
group is easily eliminated under these rigid conditions. 
Apart from side products, unconverted starting materials 
additionally complicate the isolation of pure simvastatin and 
loWer the yield of the disclosed process. 

EP 0 287 340 discloses an improvement of the acylation 
step in the above process Which involves the addition of 
alkali metal bromides under the presence of dialkylaminopy 
ridine as a catalyst in a solvent, preferably pyridine. The 
presumed mechanism of reaction is characteriZed by in situ 
generated reactive acylated intermediates such as the acyl 
bromides (a), a pyridinium complex (h) or a dialkylami 
nopyridinium compleX (c), Wherein X is a chloride ion or 
bromide ion. The reaction times are shorter (6 to 8 hours), 
and the temperatures required are much loWer (from 25 to 
75° C.). 

a) 

Br OAc 

b) 

OAc 

C) 

OAc 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a novel 
improved method for the acylation of sterically hindered 
alcohols Which is applicable in the process for the prepara 
tion of simvastatin and derivatives thereof as Well as other 
related HMG-CoA reductase inhibitors and eXerts an eXcel 
lent yield, is cheaper, less toXic and shoWs less side reac 
tions. 

This is accomplished by the present invention. 

According to the present invention, there is provided a 
process for the preparation of compounds of formula 
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wherein R1 and R2 are independently hydrogen or alkyl 15 
With one to ten C atoms, R3 and R4 are independently 
hydrogen or alkyl With one to three C atoms, R5 is 
hydrogen, halogen or alkyl With one to three C atoms, 
R6 is a protecting group; Which comprises combining 
of acyl chlorides of the formula 20 

l3 l1 O 
R5—C—C—C—C1 

| | 25 

in the presence of a halide of the formula KXn in Which 
K is Li, Mg, Ca, Zn, Fe, Ni orAl and X is C1 or Br, and 
n is 1, 2 or 3 (depending on the cation charge of K) With 30 
an alcohol of formula 

R60 0 

35 
O 

H0 

40 

/ / 
45 

in an organic solvent in the absence of dialkylaminopy 
ridine as a catalyst to yield a compound of formula: 

0 50 

55 

DESCRIPTION OF THE INVENTION 

In our developmental and research Work, contrary to the 65 
statements in EP 0 287 340, We have surprisingly found the 
folloWing: 

4 
Acylation reactions are accomplished equally Well With 

LiCl and LiBr; in case the former is used slightly higher 
temperature (80 to 95° C.) is required for the equivalent 
effectiveness. 

Acylation reactions With NaBr and KBr are carried out 
much sloWer and With more side effects than With LiBr and 
LiCl. 

Acylation reactions are also successfully carried out With 
other suitable metal halides. MgBr2 and MgCl2 are effective 
Wherein under the same conditions the reactions With MgBr2 
proceed slightly faster than With MgCl2. MgCl2 catalyses 
slightly sloWer than LiCl. MgBr2 and LiBr are approxi 
mately comparable by the reaction rate. Similar reactivity 
has been observed When ZnBr2 and ZnCl2 are used. The 
results Were very good With NiCl2 and FeCl2. The use of 
AlCl3 and especially of BF3 shoWed the tendency of a 
formation of impurities. 
The rate of acylation reaction and its effectiveness remain 

almost unchanged if a catalyst from the group of N,N 
dialkylaminopyridines or the group of cycloalkylated ami 
nopyridines is not added as disclosed in EP 0 287 340. If any 
of the above chlorides (Mg, Zn, Li) is used Without addition 
of the catalyst, the intermediate (c), as disclosed in EP 0 237 
340, is not generated and the reaction is carried oat equally 
successfully as in the eXamples described in this invention. 
Regarding the statements from the cited patent, the conclu 
sion may be draWn that the acylation reaction Would proceed 
sloWer than that described in Us. Pat. No. 4,444,784 
Wherein the catalyst from the group of N,N 
dialkylaminopyridines or cycloalkylated aminopyridines 
Was not added. 

As it is evident from EP 0 287 384, in situ generated 
reactive acyl bromides (a) being more reactive than acyl 
chlorides, and reactive acylated intermediates (b) and (c) are 
responsible for acceleration of the acylation reaction. 
HoWever, the results of our experiments suggest that the, 
progress of the reaction depends on the cation in the halide 
added as a catalyst rather than on the bromide ion from the 
alkali metal bromide and in situ generated more reactive 
acyl bromides. We have also found that the progress of the 
reaction primarily depends on the siZe of cation, positive 
charge per cation area unit and on its ability for compleXing 
With the carbonyl group in the acyl chloride. The cation site 
is important primarily because it may be sterically hindered 
during the generation of reactive intermediate II (only 
sufficiently small cations are capable of generating reactive 
acylated intermediates), and the reactivity of generated 
acylated intermediate II depends on charge and the ability of 
compleXing With the carbonyl group. 

c1 OKXI, 

X may denote C1 or Br 

K may denote Li, Mg, Ca, Zn, Fe, Ni or Al 
n may denote 1, 2 or 3 depending on cation charge 
The molecule KXn is approached to the carbonyl group of 

acyl chloride and attached to the oXygen atom thus inducing 
shifts in the arrangement of electrons in the molecular 
orbitals in the carbonyl group affords easier elimination of 
the chloride atom from the acyl chloride molecule. This 
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leads to acceleration of the acylation reaction. Used acyl 
chloride may be selected from the compounds of formula III 
depending on the desired ?nal product. 

III 

R3 R1 0 

Wherein 

R1 and R2 are independently hydrogen or alkyl With one 
to ten C atoms; R3 and R4 are independently hydrogen 
or alkyl With one to three C atoms; R5 is hydrogen, 
halogen or alkyl With one to three C atoms. 

The instant method is advantageous, inter alia, because it 
avoids the use of toxic N,N‘-dialkylaminopyridines and 
cycloalkylated aminopyridines. Further, chlorides are used 
preferably instead of bromides. Since a bromide ion is much 
more sensitive When exposed to atmosphere and other 
oxidants than a chloride ion, for example, usage of LiCl 
decreases the risk of product contamination due to possible 
oxidation. Therefore the reaction mixtures With lithium 
chlorides are less coloured than those With the lithium 
bromide. Regarding the fact that it is difficult to eliminate the 
products of undesired side reactions, only use of appropriate 
chlorides remarkable facilitates the isolation of the desired 
?nal products. In addition to the above, a bromide ion itself 
is more toxic than a chloride ion. As a result, the process 
according to the present invention tends to shoW less side 
products as the acylated intermediate (c) disclosed EP 0 287 
384 is not generated due to the absence of dialkylaminopy 
ridines as a catalyst. 

In the acylation process of sterically hindered alcohols, 
that is the process of the present invention, an appropriate 
metal chloride or bromide, preferably a metal chloride or a 
divalent metal bromide of Li, Mg, Ca, Zn, Fe or Ni, more 
preferably a metal chloride and particularly LiCl, and an 
acyl chloride, are dissolved in an appropriate solvent, such 
as pyridine, collidine, lutidine, picoline and acetonitiile, 
dioxane, tetrahydrofurane, N,N-dimethylformamide and a 
mixture of pyridine and tetrahydiofurane, preferably in 
pyridine. 
A suitable reaction is carried out as folloWs: To the 

reaction mixture, an alcohol of the formula I is added and the 
resulting mixture is agitated under a nitrogen atmosphere in 
an oil bath at a temperature betWeen 75 and 110° C., 
preferably betWeen 75° and 95° C. The progress of the 
reaction is monitored by HPLC and the reaction is discon 
tinued When the assay of the starting alcohol is less than 2%. 
The reaction is carried out from 3 to 10 hours. After 
completed reaction, the solvent is evaporated in vacuo on a 
rotary evaporator, and distilled Water and dichloromethane 
are added to the residue and extracted. In place of 
dichloromethane, any other organic solvent Which is poorly 
miscible or soluble in Water may be used. The dichlo 
romethane extract is separated and Washed With an aqueous 
sulphuric acid solution or any other inorganic acid such as 
phosphoric acid and hydrochloric acid, With Water and then 
With an aqueous NaHCO3 solution. Dichloromethane is then 
evaporated on a rotary evaporator, and the crude product can 
be used directly in the next reaction. For obtaining simvas 
tatin or derivatives or analogs thereof, the protecting group 
R can be removed by deprotecting reactions knoWn to those 
skilled in the art. 
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6 
The sequence beloW displays an entire route for the 

preparation of simvastatin and derivatives thereof using the 
acylation process of the instant invention: 

Cl OKXn 
O 

KXn alcohol of formula I 
'dine Cl pyn 

R0 0 

O 
O 

nBu4NF/I‘ HF 

O AcOH 

HO O 

O 
C 

O 

simvastatin + side products 

A suitable and preferred protecting group R6 used in the 
present invention is t-BuMeZSi. 

According to a preferred embodiment of the present 
invention, the compound prepared is 6(R)-[2-(8‘(S)-2“,2“ 
dimethylbutyryloxy-2‘(S),6‘(R)-dimethyl-1‘,2‘,6‘,7‘,8‘,8a 
(R)-hexahydronaphthyl-1‘(S))ethyl]-4(R)(dimethyl 
tercbutylsiloxy)-3,4,5,6-tetrahydro-2H-pyran-2-one. 
The present invention is illustrated but in no Way limited 

by the folloWing examples. 

EXAMPLES 

Example 1 
Preparation of 6(R)-[2-(8‘(S)-2“,2“-dimethylbutyryloxy-2‘ 
(S),6‘(R)-dimethyl-1‘,2‘,6‘,7‘,8‘,8a-(R)-hexahydronaphthyl 
1‘(S)) ethyl]-4(R)(dimethyl-terc-butylsiloxy)-3,4,5,6 
tetrahydro-2H-pyran-2-one With LiBr as a catalyst 

1 g of LiBr and 2 ml of 2,2-dimethylbutaniol chloride 
Were dissolved in 20 ml of pyridine. 2 g of 6(R)-[2-(8‘(S) 
hydroxy-2‘(S),6‘(R)-dimethyl-1‘,2‘,6‘,7‘,8‘,8a-(R) 
hexahydronaphthyl-1‘(S))ethyl]4(R)(dimethyl-terc-butyl 
siloxy)-3,4,5,6-tetrahydro-2H-pyran-2-one (hereinafter 
Si-lactone) Was added and the mixture Was agitated in an 
oil-bath at a temperature betWeen 75 and 80° C. under a 
nitrogen atmosphere. The progress of the reaction Was 
monitored by BPLC analytical method and the reaction Was 
discontinued When the assay of the starting Si-lactone Was 
less than 2%. Pyridine Was evaporated in vacuo on a rotary 
evaporator, and 20 ml of demineraliZed Water and 30 ml of 
dichloromethane Were added to the residue and extracted. 
The aqueous phase Was discarded, the dichloromethane 
phase Was further Washed With 30 ml of 3% aqueous 
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sulphuric acid solution, 30 ml of Water and then With 20 ml 
of 5% aqueous NaHCO3 solution. Dichloromethane Was 
evaporated on a rotary evaporator to give 3 g of the crude 
product 6(R)-[2-8‘(S)-2“,2“-dimethylbutyryloxy-2‘(S),6‘(R) 
dimethyl-1‘,2‘,6‘,7‘,8‘,8a-(R)hexahydronaphthyl-1‘(S)) 
ethyl]-4(R)(dimethyl-terc-butylsiloxy)-3,4,5,6-tetrahydro 
2H-pyran-2-one in the form of oil Which can be used directly 
in the next step of the preparation of simvastatin. 2“,2“ 
dimethylbutyryloxy-2‘(S),6‘(R)-dimethyl-1‘,2‘,6‘,7‘,8‘,8a-(R) 
hexahydronaphthyl-1‘(S))ethyl]-4(R)(dimethyl-terc 
butylsiloxy)-3,4,5,6-tetrahydro-2H-pyran-2-one in the form 
of oil Which can be used directly in the nest step of the 
preparation of simvastatin. 

Example 2 

Preparation of 6(R)-[2-(8‘(S)-2“,2“-dimethylbutyryloxy 
2‘(S),6(R)-dimethyl-1‘,2‘,6‘,7‘,8‘,8a-(R)-hexahydronaphthyl 
1‘(S))ethyl]-4(R)(dimethyl-terc-butylsiloxy)-3,4,5,6 
tetrahydro-2H-pyran-2-one With LiCl as a catalyst 

1 g of LiCl and 2 ml of 2,2-dimethylbutaniol chloride 
Were dissolved in 20 ml of pyridine. 2 g of Si-lactone Was 
added and the mixture Was agitated in an oil-bath at a 
temperature betWeen 85 and 90° C. under a nitrogen atmo 
sphere. The progress of the reaction Was monitored by EPLC 
analytical method and the reaction Was discontinued When 
the assay of the starting Si-lactone Was less that 2%. 
Pyridine Was evaporated in vacuo on a rotary evaporator, 
and 20 ml of demineraliZed Water and 30 ml of dichlo 
romethane Were added to the residue and extracted. The 
aqueous phase Was discarded, the dichloromethane phase 
Was further Washed With 30 ml of 3% aqueous sulphuric acid 
solution, 30 ml of Water and then With 20 ml of 5% aqueous 
NaHCO3 solution. Dichloromethane Was evaporated on a 
rotary evaporator to give 3 g of the crude product 6(R)-[2 
(8‘(S)2“,2“-dimethylbutyryloxy-2‘(S),6‘(R)dimethyl-1‘,2‘,6‘, 
7‘,8‘,8a-(R)-hexahydronaphthyl-1‘(S))ethyl]-4(R)(dimethyl 
terc-butylsiloxy)-3,4,5,6-tetrahydro-2H-pyran-2-one in the 
form of oil Which can be used directly in the next step of the 
preparation of simvastatin. 

Example 3 
Preparation of 6(R)-[2-(8‘(S)-2‘,2“-dimethylbutyryloxy-2‘ 
(S),6‘(R)-dimethyl-1‘,2‘,6‘,7‘,8‘,8a-(R)-hexahydronaphthyl 
1‘(S))ethyl]-4(R)(dimethyl-terc-butylsiloxy)-3,4,5,6 
tetrahydro-2H-pyran-2-one With MgBr2 as a catalyst. 

0.5 g of MgBr2 and 1 ml of 2,2-dimethylbutanoil chloride 
Were dissolved in 9 ml of pyridine. 1 g of Si-lactone Was 
added and the mixture Was stirred in an oil-bath at a 
temperature betWeen 75 and 80° C. under a nitrogen atmo 
sphere. The progress of the reaction Was monitored by 
HPLC and TLC analytical methods Which shoWed that the 
reaction Was completed in after three hours. The isolation of 
the crude product 6(R)-[2-(8‘(S)-2“,2“-dimethylbutyryloxy 
2‘(S), 6(R)-dimethyl-1‘,2‘,6‘,7‘,8‘,8a-(R) 
hexahydronaphthyl-1‘(S))ethyl]-4(R)(dimethyl-terc 
butylsiloxy)-3,4,5,6-tetrahydro-2H-pyran-2-one in the form 
of oil Was effected by the process disclosed in Example 1. 
The obtained crude product can be used directly in the next 
step of the preparation of simvastatin. 

Example 4 
Preparation of 6(R)-[2-(8‘(S)-2“,2“-dimethylbutyryloxy-2‘ 
(S),6‘(R)-dimethyl-1‘,2‘,6‘,7‘,8‘,8a-(R)-hexahydro-naphthyl 
1‘(S))ethyl]-4(R)(dimethyl-terc-butylsiloxy)-3,4,5,6 
tetrahydro-2H-pyran-2-one With different halides as 
catalysts 

The process for preparation of the crude product 6(R) 
[2-(8‘(S)-2“,2“-dimethylbutyryloxy-2‘(S),6‘(R)-dimethyl-1‘, 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
2‘,6‘,7‘,8‘,8a-(R)-hexahydronaphthyl-1‘(S))ethyl]-4(R) 
(dimethyl-terc-butylsiloxy)-3,4,5,6-tetra-hydro-2H-pyran 
2-one disclosed in Example 3 Was repeated With other 
halides, listed in the table beloW. The amounts of the 
reactants, reaction conditions and duration of the reaction 
are also shoWn in the same table. 

2,2 di 
Ex- methyl 
am- Si- butanoil End of 
ple Halide lactone chloride Pyridine Temperature reaction 

4 MgCl2 0.6 g 1 g 1.2 ml 9 ml 90—95° C. after 7 
hours 

5 CaBr2 0.5 g 1 g 1 ml 9 ml 75—85° C. after 4 
hours 

6 CaCl2 0.5 g 1 g 1 ml 10 ml 90—95° C. after 4 
hours" 

7 ZnBr2 0.5 g 0.5 g 0.4 ml 4 ml 75—85° C. after 
3 3/4 
hours 

8 ZnCl2 0.5 g 1 g 1 ml 1 ml 85—90° C. after 10 
hours 

*after 4 hours the reaction Was discontinued, the assay of the acylated 
product according to HPLC Was 33%. 

Example 5 

Preparation of 6(R)-[2-(8‘(S)-2“,2“-dimethylbutyryloxy-2‘ 
(S),6‘(Z)-dimethyl-1‘,2‘,6‘,7‘,8‘,8a-(R)-hexahydro-naphthyl 
1‘(S)) ethyl]-4(R)(dimethyl-terc-butylsiloxy)-3,4,5,6 
tetrahydro-2H-pyran-2-one With further halides as catalysts 

2 g of 6(R)-(2-(8‘(S)-hydroxy-2‘(S),6‘(R)-dimethyl-1‘,2‘, 
6‘,7‘,8‘,8a-(R)-hexahydronaphthyl-1‘(S))ethyl]-4(R) 
(dimethyl-terc-butylsiloxy)-3,4,5,6-tetrahydro-2H-pyran-2 
one -(Si-lactone), 2 ml of 2,2-dimethylbutanoyl chloride and 
0.8 g of the catalyst (B133, AlCl3, FeCl3 or NiCl2) Were 
dissolved in 20 ml of pyridine and the mixture Was stirred in 
an oil-bath at a temperature of 95° C. under a nitrogen 

atmosphere for 6 hours. The progress of the reaction Was 
measured by HPLC. After the reaction Was ?nished, the 
pyridine Was evaporated in vacuo on a rotary evaporator, and 
20 ml of demineraliZed Water and 30 ml of dichloromethane 
Were added to the residue and extracted. The aqueous phase 
Was discarded, the dichloromethane phase Was further 
Washed With 30 ml of 3% aqueous sulphuric acid solution, 
30 ml of Water and then With 20 ml of 5% aqueous NaHCO3 
solution. Dichloromethane Was evaporated on a rotary 

evaporator in the form of oil Which can be used directly in 
the next step of the preparation of simvastatin. atmosphere 
for 6 hours, The progress of the reaction Was measured by, 
HPLC. After the reaction Was ?nished, the pyridine Was 
evaporated in vacuo on a rotary evaporator, and 20 ml of 
demi Water and 30 ml of dichloromethane Were added to the 
residue and extracted. The aqueous phase Was discarded, the 
dichloromethane phase Was further Washed With 30 ml of 
3% aqueous sulphuric acid solution, 30 ml of Water and then 
With 20% of 5% aqueous NaHCO3 solution. Dichlo 
romethane Was evaporated on a rotary in the form of oil 
Which can be used directly in the next step of the preparation 
of simvastatin. 
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What is claimed is: 

1. Aprocess for the preparation of compounds of formula 

0 

Wherein R1 and R2 are independently hydrogen or alkyl 
With one to three C atoms, R3 and R4 are independently 
hydrogen or alkyl With one to three C atoms, R5 is 
hydrogen, halogen or alkyl With one to three C atoms, 
R6 is a protecting group; Which comprises combining 
of acyl chlorides of the formula 

in the presence of a halide of the formula KXn in Which 
K is Li, Mg, Ca, Zn, Fe or Ni and X is Cl or Br, and n 
is 1, 2, or 3, depending on the cation charge of K, With 
an alcohol of formula 

R60 0 

OH 

in an organic solvent in the absence of dialkylaminopy 
ridine as a catalyst to yield a compound of formula: 

10 
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2. A process of claim 1 Wherein the compound prepared 
is 6(R)-[2-(8‘(S)-2“,2“-dimethylbutyryloXy-2‘(S),6‘(R) 
dimethyl-1‘,2‘,6‘,7‘,8‘,8a-(R)-heXahydronaphthyl-1‘(S)) 
ethyl]-4(R)(dimethyl-terc-butylsiloXy)-3,4,5,6-tetrahydro 
2H-pyran-2-one. 

3. Aprocess according to claim 1 Wherein chlorides of Li, 
Mg, Ca, Zn, Fe or Ni are used as halide of formula KXn. 

4. Aprocess according to claim 3 Wherein lithium chloride 
is used as halide of formula KXn. 

5. A process according to claim 1 Wherein the organic 
solvent is selected from the group consisting of pyridine, 
collidine, lutidine, picoline and acetonitrile, dioXane, 
tetrahydrofurane, N,N-dimethylformamide and a mixture of 
pyridine and tetrahydrofurane. 

6. A process of claim 5, Wherein the organic solvent is 
pyridine. 

7. A process according to claim 1 Wherein the reaction is 
carried out under a nitrogen atmosphere. 

8. A process according to claim 1 Wherein the reaction is 
carried out at a temperature betWeen 75 and 110° C. 

9. A process for the preparation of simvastatin or deriva 
tives or analogs thereof, comprising a preparation process as 
de?ned in claim 1. 

10. Aprocess of claim 1 Wherein the compound prepared 
is 6(R)-[2-(8‘(S)-2“,2“-dimethylbutyryloXy-2‘(S),6‘(R) 
dimethyl-1‘,2‘,6‘,7‘,8‘,8a-(R)-heXahydronaphthyl-1‘(S)) 
ethyl]-4(R) (dimethyl-terc-butylsiloXy)-3,4,5,6-tetrahydro 
2H-pyran-2-one; 

Wherein lithium chloride is used as halide of formula 

Wherein the organic solvent is pyridine; 
Wherein the reaction is carried out under a nitrogen 

atmosphere; 
Wherein the reaction is carried out betWeen 75 and 110° 

C.; and 
Wherein the process is for the preparation of simvastatin 

or derivatives or analogs thereof. 

* * * * * 
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